Abstract In contrast with the conventional approach of studying the interrelation between immigrants' language skills and their chances of succeeding in the host country labour market, this article explores the relevance of having and not having a mother tongue in common with the native population for otherwise similar immigrants. This is accomplished by using linked register data from two countries, which makes it possible to separate people according to their native language. We find that immigrants who have their mother tongue in common with natives have substantially higher employment and income levels than immigrants who originate from the same country, but whose native language is linguistically different from the dominant language of the host country. The results support the view that language is a fundamental part of immigrants' human capital and thus promotes their labour market outcomes.
Introduction
A person's language constitutes a fundamental part of his or her human capital and thus enhances economic outcomes (Chiswick and Miller 2003) . Most of the literature on language has focused on measuring the effect of the acquisition of language skills on immigrants' assimilation in the recipient country (Beenstock et al. 2001; Chiswick and Miller 1995; Dustmann and Fabbri 2003) . These studies find that immigrants with good ability to read, write, and speak the language of the host country generally have higher employment and income levels than those with poorer ability. This is also the case in Sweden (Duvander 2001; Rooth 2004) .
This article adds to this literature, but we use a new and alternative strategy. Instead of directly measuring individual language skills, we compare two groups of immigrants who originate from the same country but differ with regard to their mother tongue. Persons in the one group have the same mother tongue as natives of the host country, whereas those in the other group have a linguistically different mother tongue. Thus we compare immigrants with perfect skills in the language of the host country with immigrants with imperfect skills.
This approach relates to the idea that a greater linguistic difference of the origin language from the destination language is believed to reduce the economic integration of immigrants (Beenstock et al. 2001 ). An individual's economic performance may consequently be interrelated with how distant his or her mother tongue is from the dominant language of the host country (Chiswick and Miller 2005) .
Earlier empirical studies concerned with the returns to language skills used data on immigrants from various source countries. This means that results for the returns to language may be confounded by latent country-specific characteristics such as the educational system or the possibilities of taking part in political and economic life in the source country. We circumvent these problems as we study two immigrant groups who are similar but differ with regard to mother tongue.
Our approach also has some obvious advantages over the conventional way of measuring language skills. Self-reported measures of language skills could bias the estimated returns as respondents may overestimate or underestimate their true abilities (Dustman and van Soest 2001, 2002; Berman et al. 2003) . Language tests have been suggested as alternatives (Charette and Meng 1994) . However, because such tests are costly to perform, sample sizes involved are generally small, and if there is selective participation, language skills may still be measured erroneously. A similar caveat applies to data from surveys, specifically if unobserved characteristics (people's ability or motivation, for example) correlate with language skills and the observed outcomes.
In this study the measure consists of persons' unique mother tongue and thus contains no direct error from measurement. Neither need we be concerned with selective participation, as the data used are from population registers and include all persons who fulfill certain conditions. The use of mother tongue as a divider between having perfect and imperfect language skills rather implies that we have an estimator for the lower limit of the returns to language skills. This is because some of the individuals included in the group with "imperfect skills" are likely to have good or very good skills. Thus we have a good opportunity to test the hypothesis that linguistic distance affects labour market performance and to compare our estimates with those using the conventional method.
Because decisions about how much governments should spend on language training for immigrants should be based on correct estimates for the returns to language skills, these issues are highly relevant also from a policy perspective.
Settings for Analysis and Theoretical Underpinnings
To study the interrelation between native language and labour market outcomes, we focus on Finns who have moved to Sweden. This group of immigrants can be divided into those with Swedish as their mother tongue and those with Finnish as their mother tongue. The former originate from the Swedish-speaking population of Finland who live intermingled with the Finnish-speaking population of the country. In Finland the Swedish speakers amount to barely 6% of the population, or about 300,000 persons. The two language groups are guaranteed the same constitutional rights, and they are equal in most observable respects. The Finnish Speakers, however, have a native language that is Uralic (Finno-Ugrian) and differs greatly from the Swedish language, which is Indo-European (Scandinavian) and used also by the native population of Sweden. Each citizen's unique mother tongue is recorded in the population register in Finland. By linking Finnish data to Swedish data with regard to information prior to emigration, we know if a person has Finnish or Swedish as her native language. This information is not accessible from registers in Sweden.
Immigrants from Finland constitute the largest group of foreign-born in Sweden. At the beginning of the twenty-first century they amounted to just under 200,000 persons or about a fifth of all foreign-born in the country. Studies that have analysed these immigrants' labour market outcomes without separating the two language groups find that their employment and income levels are substantially lower than those of native Swedes. This has specifically been the case for men since the economic recession in the 1990s (Ekberg and Rooth 2004; Saarela and Rooth 2006) . Because the Swedish-speaking immigrants have their mother tongue in common with native Swedes, it would be natural to expect their outcomes on the Swedish labour market to be better than those of Finnish-speaking Finns. Analyses that do not separate the two groups are consequently likely to underestimate the true success of the Swedish-speaking immigrants or, alternatively, overestimate the performance of the Finnish-speaking immigrants.
Although our strategy for identifying the effect of language is based only on a separation of two groups according to mother tongue, we are fairly sure that any variation in outcome between Swedish-speaking and Finnish-speaking immigrants is primarily a result of their ability to speak Swedish. This is because alternative explanations that could be suggested-discrimination, cultural behaviour, networks, or selective migration-appear to be of limited importance.
No empirical or anecdotal evidence suggests that labour market discrimination against one of the two groups would be greater than discrimination against the other. If anything, we believe that both groups are perceived as Finns by employers in Sweden, specifically when considering that phonetic notations differ somewhat between native Swedes and Swedish-speaking Finns.
Having a common language may reflect a higher degree of cultural similarity with native Swedes (Hedberg and Kepsu 2003) , which might facilitate integration into Swedish society. However, because both groups of immigrants have been subject to a similar education system and have equal constitutional rights in the home country, it seems unlikely that cultural patterns would differ sufficiently to explain variation in economic outcomes in the recipient country. In the economic literature little is known about how such interrelations between culture and economic phenomena work (Guiso et al. 2006) .
Immigrants' networks are often considered important for gaining employment, specifically on arrival (Chiswick and Miller 1996) . At least from a quantitative point of view, this would be of advantage to Finnish-speakers, however, because they are about four times as many as the Swedish-speaking immigrants in Sweden, and the number of persons in managerial positions is also substantially higher in the Finnish-speaking group.
According to recent studies that have used the same data (Saarela and Finnäs 2006b; Rooth and Saarela 2007) , there is no clear evidence in support of the view that variation in economic outcomes between the two groups would be an artifact of differences in selective migration. Swedish speakers have higher immigration rates and lower return migration rates (Finnäs 1986 (Finnäs , 2003 ), so there is a level difference, but the selection on observable and unobservable characteristics appears to be fairly similar. It may also be pointed out that the estimate for Swedish language on economic outcomes will be correct for any given migrant cohort as long as changes in the skills composition over time are similar in both groups.
Data
Our data consist of individuals born between 1926 and 1985, who emigrated from Finland after 1970 and were living in Sweden at the end of 1990 and at the end of 2001, respectively.
1 These data are from the Swedish Total Population Register (TPR), which is produced by Statistics Sweden.
We chose to focus on people who at the time of measurement were aged between 25 and 50 years, in other words persons born between 1940 and 1976. The lower age limit is motivated by our wish to exclude people who moved to Sweden to study. The purpose of the upper limit is to exclude people eligible for early retirement.
The two cross sections are linked at the individual level and include several socioeconomic and demographic variables. The outcomes we study are the probability of being employed and work income. The employment variable states whether the individual has been working for at least 1 h during the measurement week, which occurred in October for the 1990 data and in November for the 2001 data. The income variable states the total individual work income for the year in question, thus constituting the payment for the actual work hours. Because those who work for the same hourly pay but for different number of hours will have different annual incomes, it is possible that this variable correlates with persons' work hours and the existence of part-time work. However, income differences between the language groups proved to be relatively insensitive to whether the data are restricted to people with incomes above some given income level. When work incomes are analysed we therefore, for simplicity sake, concentrate on individuals with positive work income.
Persons included in the study have been registered as residents in Finland in one of the Finnish censuses at the end of the years 1970, 1975, 1980, 1985, 1990, 1995 or 2000 . The data are thus limited to those Finns who migrated to Sweden after 1970. It is through the link to these Finnish registers that we identified the individuals' mother tongue.
We linked individual data between the Swedish and Finnish registers by making use of national registration numbers, thus identifying people by birth date and sex, as well as by municipality of residence and by the year the person last immigrated to Sweden. On the basis of this information 85.2% of the Finns in the Swedish register could be uniquely identified in the Finnish register. Dropout due to failed linkage should be regarded as random, because two or several persons with the same birth date, sex, municipality of residence and immigration year were not separable. The proportion of Swedish speakers in the group of Finns in Sweden (who immigrated after 1970) turns out to be just above 17% in the year 1990 and 22% in 2001. Earlier estimates based on migration flows (Finnäs 1986 ) and information from questionnaire data (Leiniö 1984) indicate that in the 1970s the Swedish speakers made up about a quarter of all Finns living in Sweden.
Native Language, Employment and Income From Work Table 1 shows employment rates and mean income (including positive work income alone) among people aged between 25 and 50 years, men and women being analysed separately for each year of observation. The first row of each panel states the proportion of employed native individuals (with Swedish-born parents) for the years 1990 and 2001 respectively. The next row states correspondingly the proportion of employed individuals among immigrated Finns of the same ages. The third row is limited to those Finns who immigrated to Sweden after 1970. Rows four and five are based on our linked data, separating Finnish-speaking from Swedish-speaking Finns.
At this aggregate level, Swedish speakers have considerably higher employment rates than Finnish speakers, and the language group difference is greater among men than among women. In employment rates the absolute difference was about 14 percentage units for men in 1990, and as much as 20 percentage units in 2001. For women the corresponding figures are six and eight percentage units respectively.
The mean work income is also to the advantage of the Swedish speakers, and the difference between the language groups is again greater among men than among women. The pattern for median income, which is not reported here, is fairly similar. For men the difference in means amounted to 58,000 SEK in 1990 and to as much as 78,000 SEK in 2001 (1 SEK is equal to 0.14 US$). Finnish-speaking women earned on average 13,000 SEK more than Finnish-speaking women in 1990 and 15,000 SEK more in 2001. In relative numbers, this means that Swedish-speaking male immigrants have more than 30% more income, and Swedish-speaking female immigrants about 10% more income than their Finnish-speaking counterparts. It should also be observed that employment levels and mean incomes of Swedish speakers for men as well as women are very close to those of native Swedes.
Because the language group differential tends to increase between cross-section dates, there is reason to follow the same individuals over time. This panel approach helps to elucidate whether and how the situation changes at the individual level and enables us to account for outcome differentials that are due to changes in the composition of the study population. Table 2 shows the proportion of people employed in 2001 distributed on the basis of employment or nonemployment in 1990. The difference in employment rates between Swedish and Finnish speakers is great in the group consisting of people who were employed in 1990 and even greater in the group who were nonemployed that year. This result obtains for both men and women. The table also gives the mean change in individual work income between the 2 years. Both Swedish-speaking men and women demonstrate upward income mobility that is higher than that of Finnish speakers, and even of native Swedes. In relative numbers, the percentage change in income for Swedish-speaking male immigrants is 10% higher, and for Swedish-speaking female immigrants 5% higher than for their Finnish-speaking counterparts. At this aggregate level, outcome differentials observed may be influenced by variation in the distribution of background variables between the two language groups. To what extent this is the case can be studied by estimating regressions where we account for distributional differences in standard socioeconomic and demographic variables.
The variables used in this respect are age, length of education, county of residence, and length of residence in Sweden.
3 Age is categorized into 5-year intervals, educational length into 1-year intervals, country of residence into 24 spatial areas, and time spent in Sweden into 5-year intervals. For the income regressions we also use occupation, which consists of 10 broad categories (dummies for the types of occupations according to Statistics Sweden's classification SSYK96). This variable is applicable only for employed persons, because in the register used it is gathered only for those who were working during the measurement week. On this point the results should therefore be interpreted with some caution.
Each of the variables is measured for the respective year under study (in Sweden) and for income change at the latter point under observation.
4 Applying other Table 3 , which provides a brief description of the distribution of background variables by language group and sex, there are obvious reasons for studying if they underlie the variation observed at the aggregate level. The Swedish speakers have on average more years of education, and relatively more of them reside in the Stockholm region, which can be expected to favour their relative outcomes. Differences in years of education correspond with the situation in Finland (Saarela and Finnäs 2003a) . Variation in geographical distribution seems to be caused by linguistic concentration in the sense that newly arrived Finnish-speaking immigrants settle in areas where many Finnish speakers have found work earlier such as Volvo industries in the Gothenburg area. Swedish speakers, on the other hand, appear to be directed more toward the service-oriented and expanding capital area, where they can be expected to make relatively good use of their Swedishlanguage skills. As compared with Finnish speakers, a higher relative proportion of the Swedish speakers also tend to work in occupations that generate higher incomes. The occupational distribution is less similar across language groups among men than among women, which implies that income differences for men are likely to be more affected than those for women when occupation is taken into account. The mean Finnish speaker in the data is older and has spent more time in Sweden than the corresponding Swedish speaker. This variation, though, appears to be driven principally by a higher rate of recent immigration of Swedish speakers, not by language group differentials in selective return migration. The results of the regressions are summarized in Tables 4 and 5 . These show what happens with the outcome differential between Swedish and Finnish speakers when additional background variables are included in the estimates (complete tables with all estimates are available from the authors upon request).
5
It appears clear that variation in educational distribution between the two language groups is the single most important variable for explaining the outcome differentials. The education variable reduces the difference in employment probability and in income by approximately a quarter, somewhat dependent on sex and observation year. For persons employed in the measurement week (numbers in parentheses), the income differential is further reduced when occupation also is taken into account.
For individuals who appear to be lacking in work experience in particular (persons who were unemployed in 1990), educational distribution plays a specifically important role. The same applies to the between-group differential in relative income mobility. When we further restrict the data to people with positive work income in both years who also were employed in the measurement week in 2001, the percentage difference in relative income change disappears, and when occupation is accounted for, the Finnish speakers even appear to have higher income mobility than Swedish speakers. This suggests that language skills and occupation are interrelated and thus underlie upward income mobility. These results are dependent on how income change is measured, however. In absolute numbers a small difference in favour of the Swedish speakers remains (not shown).
The widening of the language-group outcome differential between 1990 and 2001 is interpreted as reflecting increasing returns to language skills over time. This would lend additional support for the view that Swedish language really is the factor that underlies variation in outcomes between the two groups, because the Swedish economy has become more service-oriented and the need for Swedish-language skills are increasingly more in demand (cf. Rosholm et al. 2006) .
To explore the role of language on employment and income levels further, we explicitly account for time spent in Sweden using an interaction effect between native language and duration of stay. As the Finnish speakers can be assumed to improve their Swedish-language skills with time spent in Sweden, differences in labour market outcomes as compared with the Swedish-speaking immigrants would be smaller for those having spent more time in Sweden than for those having spent less time in Sweden (as observed at the cross section level). 6 The results, which are summarized in Table 6 by cross-section year and sex, support these expectations. For the most recent immigrant cohort, the advantage of the Swedish-speaking immigrants in terms of employment levels is substantially higher than for those who have spent many years in Sweden. In 1990 the difference 5 In practice we have estimated regressions of the form Y=α+β×Swedish speaker+δ×Control variables, where β alone is stated in Tables 4 and 5 . Regressions for income and income change have been estimated by the ordinary least squares method, and the probability of being employed by nonlinear regression of the probit type, for which the marginal effect has been calculated. 6 It should be noted that a similar result would arise in case over time there is a selection on Swedishlanguage skills in the Finnish-speaking population, so that the least skilled in this respect were those who return migrate.
was 15 percentage units and in 2001 as much as 23 percentage units, which also indicates that language has become more important over time. For women the corresponding differences were eight and 11 percentage units respectively. These estimates are in line with results from the United Kingdom (Dustmann and Fabbri 2003) , and twice the estimates of previous studies from Sweden (Rooth 2004; Rooth and Åslund 2006) .
Also for income we can see that outcome differentials between the language groups are larger for more recent immigrant cohorts than for earlier ones, although the pattern is not altogether consistent. In 1990 the difference across language groups was 33% in the most recent male immigrant cohort, and in 2001 it was 23%. Corresponding differentials among women were 11% and 12%, respectively. For women our estimates correspond with those found elsewhere in the literature, but for men they are larger (Chiswick and Miller 1995) . The effect of language on income levels does not consequently seem to have increased over time. It is possible, however, that this is because the competition for jobs has become so strong since 1990 that the importance of language ability is reflected in employment opportunities.
Restricting the data to people who were employed in the measurement week and controlling for occupation (numbers in parentheses) shows that the above-mentioned pattern remains strong, except for women in 2001 for whom language-group differentials became fairly small. Hence although we cannot rule out the possibility that Finnish speakers who remain in Sweden are selected on Swedish-language Difference refers to difference between Swedish speakers and Finnish speakers. The description is for people aged 25-50 years, who were living in Sweden in 1990 and in 2001 respectively. The standardization uses the following variables: Age in 5-year intervals, Duration (time in Sweden in 5-year intervals, County of residence, Educational length in one-year intervals, and occupation in 10 broad categories according to SSYK96. Numbers in parentheses are for people who were employed (worked at least 1 h during the measurement week). Occupation is applicable only for these employed persons. The language-group difference is statistically significant at the 1% level, except in the italics case. Adjusted Rsquares for regressions referred to in the last row are (0.144), (0.208), (0.137) and (0.157). Sources Authors' calculations based on the Swedish total population register and the Finnish longitudinal population census file skills, we believe that our results should be seen as clear support for the important role of native language on labour market outcomes.
Discussion and Conclusions
In this article, the issue of specific interest has been to analyse to what extent having perfect language skills, as measured by having and not having a mother tongue in common with the native population, affects immigrants' labour market performance. We compared two groups of immigrants who originate from Finland but differ in their native language. The Swedish-speaking immigrants have their mother tongue in common with the native population of Sweden, whereas the Finnish-speaking immigrants' first language is linguistically distant from the Swedish language. Compared with conventional methods, the main advantages of our approach are that we have no errors in measurement or endogeneity of the traditional kind and that there is no selective participation. Our estimate should also be interpreted as providing a lower limit for the returns for perfect language skills, because some of the Finnish-speaking immigrants might also have perfect or good Swedish-language skills. However, little is known about the number of Finnish speakers who have learned Swedish to a level equivalent to that of native speakers.
Given this, it is noteworthy that our estimates in most instances are substantially higher than those found elsewhere in the literature. For example, in 2001 newly arrived Finnish men with "perfect" language skills had an employment probability that was 23 percentage points higher than those with "imperfect" language skills. The corresponding number for women was 11 percentage points. Income differences between the two groups were 23% for men and 12% for women. Hence the estimates for men are similar in magnitude to the heavily criticized instrumental-variables estimates of Chiswick and Miller (1995) and indicate that language skills are even more important for immigrants' success than earlier analyses have suggested. Further, we believe that differences in outcomes between men and women are because Finnish-speaking women have better Swedish-language skills than Finnish-speaking men. Some data indicate that this might be the case. During 1995 and 1998 interviews were conducted with a total of 127 randomly sampled Finns in Sweden in the framework of the International Adult Literacy Survey (OECD 2000; Skolverket 2000) . The aim was to study adult reading ability in Swedish. Persons interviewed were asked which language they had first learned as children. Approximately 28% of the Finns said that they had learned Swedish as their first language, which indicates that they were Swedish speakers. Using these data, we find a significant difference in reading ability between Swedish-speaking and Finnish-speaking men, but not between Swedish-speaking and Finnish-speaking women. This gender differential remains and is even higher when age at migration, length of residence in Sweden, and education are taken into account (Table 7) .
To the extent that these data are representative, variation in Swedish-language skills between sexes may, therefore, explain our results. It is highly relevant, but of course difficult, to know what underlies such potential variation. It could be that Calculations are based on models that include interaction effects between language group and immigration year, together with the variables age, county of residence and educational length. Numbers in parentheses refer to people who were employed (worked at least 1 h during the measurement week). Occupation is also included in those estimates. The language-group difference is statistically significant at the 1% level, except for in the italic cases. See also the notes for Table 4. women have work tasks requiring a higher degree of communication in Swedish than do men. Still, we know of no previous study in Sweden or elsewhere that finds a marked difference between men and women of the same nationality and the same mother tongue as regards their knowledge of the language of the destination country. During the past 50 years immigrants from Finland have constituted the single most important element for filling the demand for labour needed in Sweden (Saarela and Rooth 2006) . There has been free mobility of labour between the countries ever since 1954 when a common Nordic labour market was established. This implies that no regulations have stipulated language or other skills as conditions for entry. This experience may teach other countries about the potential consequences of migrant flows that are not restricted by requirements for residence, work, or other permits.
In Finland knowledge of Swedish is generally poor among people who do not practice it in everyday life, even though it is a mandatory subject in the curriculum in compulsory education. However, studies from Finland also indicate that language skills are important for economic outcomes. Swedish speakers are generally believed to have better language skills than the Finnish speakers in the sense that relatively more of them speak both Swedish and Finnish fluently. This assumed variation in language skills is believed to explain their lower unemployment rates, as well as their higher wages in the Helsinki area (Saarela and Finnäs 2003b , 2004 , 2006b .
In Sweden only a third of all immigrants who are entitled to publicly funded language training (Svenska för invandrare) finish the courses. Considering the main results of this study, which indicate that perfect skills in the dominant language of the recipient country highly promote immigrants' labour market outcomes, we are convinced that more public attention should be focused on increased language training and efforts to enhance individuals' interest in learning languages. Governments should publicize that good language skills greatly improve labour market outcomes, and individuals need to learn how their language skills improve during the integration process. A Web-based language test, for example, could be developed for immigrants to verify their language skills at various times. 
